A new coumarin derivative, coumacasia (1) and eight known compounds, coumarin (2), cinnamaldehyde (3), 2-methoxycinnamaldehyde (4), 2-hydroxycinnamaldehyde (5), coniferaldehyde (6), cinnamic acid (7), 2-hydroxycinnamic acid (8), and cinnamic alcohol (9), were isolated from the methanol extract of Cinnamomum cassia. Their structures were elucidated by spectral data and by comparison with the reported literature. The cytotoxic activities of compounds 1-9 were evaluated with two human cancer cell lines, HL-60 and A-549. Compound 1 showed growth inhibitory effects in the HL-60 and A-549 cell lines with IC 50 values of 8.2 ± 0.5 and 11.3 ± 1.1 μM, respectively. Compounds 3-6, and 8 exhibited moderate cytotoxicity with IC 50 values ranging from 20.5 to 65.6 μM.
Ramulus cinnamomi is the dried young stem of Cinnamomum cassia Blume (Lauraceae), a tropical evergreen species, which grows wild as well as being cultivated in Vietnam, Laos, Myanmar and the southern part of mainland China. The cortex and twigs have been used in remedies for treatments of gastritis, blood circulation disturbances, diabetes, and inflammatory diseases [1] . Modern chemical and pharmacological investigations, focused mainly on the cortex and essential oil, as well as twigs of C. cassia, have resulted in the isolation of several bioactive compounds [2a,b] . These have exhibited a wide variety of properties including anticancer, antimicrobial, antiulcer, anti-inflammatory, antioxidant, and antidiabetic activities [3a-c] . This paper describes the isolation and characterization of a new coumarin derivative and eight known compounds from the methanol extract of C. cassia. The cytotoxic activities of compounds 1-9 against HL-60 (acute promyelocytic leukemia) and A-549 (lung) cancer cell lines were also evaluated.
Compound 1 was obtained as a white amorphous powder and its molecular formula was determined to be C 21 H 24 O 7 by HR-ESI-MS from the ion at m/z 389.1571 [M+H] + (Calcd C 21 H 25 O 7 for 389.1595). The 1 H NMR spectrum showed one olefinic proton at δ H 6.21 (s), three aromatic protons at δ H 6.36 (d, J = 9.6 Hz), 7.00 (s), and 7.90 (d, J = 9.6 Hz), two methoxy groups at δ H 3.91 (s) and 4.01 (s), and three quaternary methyl groups at δ H 1.28 (s), 1.92 (s), and 2.31 (s). The 13 C NMR and DEPT spectra displayed two carbonyl at δ C 162.7 and 199.3, seven quaternary at δ C 59.2, 116.5, 141.6, 143.9, 145.9, 151.9, and 158.2, five methine at δ C 61.9, 105.8, 115.7, 124.8, and 145.9, two methylene at δ C 53.7 and 73.5, and five methyl carbons at δ C 17.6, 20.9, 27.7, 56.8, and 62.4. Combined analysis of the 1D and 2D NMR spectra of 1 revealed the presence of a coumarin and a monoterpene moieties. The 1 H and 13 C NMR data of 1 were similar to those of 6,7-dimethoxy-8-(2,3dihydroxy-3-methylbutoxy) coumarin except for the addition of an isoprene moiety [4] . The HMBC correlations from methoxy protons at δ H 3.91 and 4.01 to C-6 (δ C 151.9) and C-7 (δ C 141.6), respectively, confirmed two methoxy groups were at C-6 and C-7. The HMBC correlations between H-10′ (δ H 1.28) and C-2′ (δ C 61.9), C-3′ (δ C 59.2), and C-4′ (δ C 53.7); between H-6′ (δ C 6.21) and C-4′ (δ C 53.7), C-5′ (δ C 199.3), C-7′ (δ C 158.2), C-8′ (δ C 27.7), and C-9′ (δ C 20.9) confirmed one carbonyl, one double bond, and one epoxy group were at C-5′, C-6′/C-7′, and C-2′/C-3′, respectively ( Figure 1 ). The monoterpene moiety connected to C-8 of the coumarin by the observation of HMBC correlations between H-1′ (δ H 4.19 and 4.38) and C-8 (δ C 145.9). Consequently, the structure of 6 was elucidated as 6,7-dimethoxy-8-O-(2',3′-epoxy-3',7'dimethyloct-6'-en-5'-one-1-yl)coumarin, a new compound named coumacasia.
The known compounds were identified as coumarin (2) [5] , cinnamaldehyde (3) [6] , 2-methoxycinnamaldehyde (4) [7] , 2-hydroxycinnamaldehyde (5) [8] , coniferaldehyde (6) [9] , cinnamic acid (7), 2-hydroxycinnamic acid (8) [10] , and cinnamic alcohol (9) [11] on the basis of spectral data, which were in good agreement with those reported in the literature. (Table 2 ). In conclusion, compound 1 may be useful in the treatment of cancer, but further in vivo study of the cytotoxic effects of 1 might be required. 
Experimental

General:
The NMR spectra were recorded on an Agilent 400-MR spectrometer using TMS as internal standard. The HR ESI MS were obtained using an AGILENT 6550 iFunnel Q-TOF LC/MS system. Optical rotations were determined on a Jasco DIP-370 automatic polarimeter. Preparative HPLC was carried out using an AGILENT 1200 HPLC system.
Plant material:
The twigs of C. cassia were collected from Yenbai Province, Vietnam in November 2010, and authenticated by Prof. Pham Thanh Ky; a voucher specimen (DHD 50125) was deposited at the Department of Pharmacognosy, Hanoi College of Pharmacy.
Extraction and isolation:
The sliced twigs of C. cassia (20 kg) were extracted with hot MeOH to obtain 1260 g MeOH extract. This was suspended in H 2 O and then fractionated successively with n-hexane, and ethyl acetate (EtOAc), to obtain n-hexane (310 g), EtOAc (175 g), and water (775 g) fractions. The n-hexane fraction (310 g) was subjected to silica gel CC, eluted with n-hexane and EtOAc gradient mixtures (100:1 → 0:100) to give fractions H1-H7. Fraction H2 was chromatographed on ODS silica gel with MeOH-H 2 O (55:45), to afford 3 (3.0 g), and 4 (1.0 g). Fraction H6 was subjected to silica gel CC, eluting with n-hexane-EtOAc (10:1) to yield 5 (1.2 g). Fraction H4 was subjected to silica gel CC, eluted with n-hexane-EtOAc (20:1) to obtain 2 (1.5 g). Compound 7 (2.0 g) was isolated from fraction H7 using YMC-ODS CC, with MeOH-H 2 O (60:40) as eluent. The EtOAc fraction (175 g) was chromatographed on a silica gel column with a stepwise gradient of CHCl 3 and MeOH (60:1 to 0:1), to give fractions E1-E8. Fraction E2 was chromatographed on a silica gel column with mixtures of n-hexane-EtOAc (10:1 to 2:1), and preparative HPLC (YMC-ODS, 10 x 200 mm, 5 μm), with MeOH-H 2 O (40:60) as eluting mobile-phase, to afford 1 (11 mg) and 6 (10 mg). Fraction E4 was chromatographed on a silica gel column, using n-hexane-EtOAc (3:1) to give 9 (250 mg). Fraction E5 was subjected to silica gel CC, eluted with nhexane-acetone (2:1) to give 8 (36 mg). Cytotoxic tests: The cytotoxic assay was described in [12] .
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